'< 


Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


I  WASHINGTON 


Pacific 

INIoRTH 

West 


FOREST  AND  RANGE 
EXPERIMENT  STATIOIS 


•  USDA  FOREST  SERVICE  RESEARCH  NOTE 


PNW-267  January  1976 

UTILIZATION  OF  HARDWOOD  BROWSE  BY  MOOSE 
ON  THE  TANANA  FLOOD  PLAIN  OF  INTERIOR  ALASKA 

by 

Jerry  0.  Wolffl7 


The  point-center-quarter  and  Shafer  twig-count  methods 
were  used  to  estimate  availability  of  hardwood  browse  and 
consumption  by  moose  on  the  Tanana  River  flood  plain  near 
Fairbanks,  Alaska.  In  8-  and  15-year-old  stands,  respec- 
tively, 38  and  113  kg/ha  of  available  hardwood  browse  were 
present.  About  55  percent  of  the  available  forage  was  con- 
sumed by  moose  in  both  areas  during  the  1  974-75  winter. 
Willows  were  the  most  abundant  shrubs  present  and  provided 
the  most  winter  forage   for  moose. 
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INTRODUCTION 


STUDY  AREAS 


During  the  winter,  moose  (  A  Ices  dices) 
in  Alaska  feed  primarily  on  the  shoots 
and  branches  of  willow  (  Salix  spp.  ), 
birch  (Betula  papyri f era  ) ,  aspen  (Populus 
tremuloides  ),  and  balsam  poplar  {Populus 
balsamifera)  (Seemel  1969;  LeResche  and 
Davis  1973;  Cushwa  and  Coady,  in  press). 
These  hardwood  plant  species  are  frequently 
found  in  early  successional  stage  plant 
communities  established  after  fire,  logging, 
or  alluvial  deposits  resulting  from  flood 
plain  processes  (Viereck  1973).  Along 
rivers,   active  erosion  and  deposition 
resulting  from  spring  runoff  and  occasional 
flooding  create  new  areas  available  for  the 
development  of  early  successional  stages. 
Annual  production  of  available  forage  for 
browsing  mammals  is  greater  during  the 
first  20  years  following  a  disturbance  than 
in  later  yearsJ;/  (Spencer  and  Chatelain 
1953,    Viereck  1  973).     In  general,  dis- 
turbances which  occur  every  20  years  or 
less  result  in  maximized  forage  production 
for  browsing  mammals. 

The  willow- dominated  early  succes- 
sional stage  plant  communities,  which  may 
occupy  from  1  to  over  100  ha,  occur  fre- 
quently along  the  major  river  systems  of 
interior  Alaska  and  are  used  as  winter 
foraging  grounds  by  moose.     This  study 
was  designed  to  estimate  amount  of  avail- 
able browse  in  two  areas  along  the  Tanana 
River  flood  plain  southwest  of  Fairbanks, 
Alaska,  and  to  determine  the  importance 
of  these  two  areas  as  winter  foraging 
habitat  for  moose.     These  two  areas  are 
representative  of  early  serai  plant  com- 
munities, and  the  results  of  this  study 
should  be  applicable  to  other  similar  areas 
along  the  river. 
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in  interior  Alaska.     Unpublished  manuscript.  (On 
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The  two  study  sites  were  located 
about  20  km  southwest  of  Fairbanks, 
Alaska,  on  recently  deposited  bars  along 
the  Tanana  River.    The  two  stands  were 
8  and  1  5  years  old  and  supported  several 
species  of  willow,  balsam  poplar,  alder 
(Alnus  tenuifolia),  and  seedlings  of 
white  spruce  (Picea  glauca)  (fig.  1). 

METHODS 

The  densities  of  shrubs  and  trees  in 
the  8-year-old  stand  were  determined  by 
the  point-center-quarter  method  (Cottam 
and  Curtis  1  956)  using  40  points.    Densi- J 
ties  of  shrubs  and  trees  in  the  1  5-year- 
old  stand  were  determined  by  a  modifi- 
cation of  the  Ohmann-Ream  (1971)  method. 
Although  the  two  sampling  methods  are 
not  known  to  be  comparable,  the  result- 
ant densities  appeared  to  be  reasonable. 
Pellet  group  counts  were  made  in  forty 
250-m    circular  plots  in  each  area.  The 
Shafer  (1  965)  twig-count  method  was 
used  to  estimate  the  availability  and  utili- 
zation of  hardwood  browse.  Estimates 
of  available  browse  included  all  twigs 
less  than  4  mm  in  diameter  lying  above 
snowline  and  within  browsing  reach  of 
moose.    Browsing  reach  was  considered 
to  be  between  50  cm  and  5  m  above  the 
ground.    Moose  can  reach  to  3  m  and  can 
break  taller  stems  if  the  diameter  at 
breast  height  is  less  than  4  cm. 

A  brief  description  of  the  Shafer 
twig-count  method  follows:    In  May  1  975,  I 
the  total  numbers  of  browsed  and 
unbrowsed  branches  were  counted  on 
40  to  100  shrubs  of  each  species  in  each 
area.     Only  current  annual  growth  was 
included  in  the  sampling.    The  diameter  j 
at  point  of  browsing  was  measured  on 
50  browsed  branches  of  each  species. 
Fifty  unbrowsed  twigs  of  the  same 
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Figure  1. — Photo  of  the  8-year-old  stand  along  the  Tanana  River  near  Fairbanks ,  Alaska. 
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diameter  were  clipped,   ovendried,  and 
weighed  in  order  to  determine  a  mean 
weight  per  twig.     The  weight  per  twig  was 
multiplied  by  the  number  of  branches 
available  per  shrub  and  the  number  of 
shrubs  per  hectare  to  provide  an  estimate 
of  the  total  biomass  of  hardwood  browse 
available  to  moose  per  hectare.  Only 
those  shrubs  which  had  branches  within 
moose  browsing  range  were  sampled.  An 
estimate  of  browse  consumed  per  hectare 
was  obtained  by  multiplying  the  total 
browse  available  by  the  percentage  of 
browsed  twigs . 

RESULTS  AND  DISCUSSION 

The  8-year-old  stand  contained  about 
14,045  stems/ha  (+  3,075,  95-percent 
confidence  interval)  with  a  maximum 
height  of  4  m  and  the  1  5-year-old  stand 
had  64,  250  stems/ha  (  +  1  6,  225,  95-per- 
cent confidence  interval)  with  a  maximum 
height  of  7  m  (table  1).    Some  plants  had 
as  many  as  five  stems,  each  of  which  was 
counted  separately.     Current  amounts  of 
available  hardwood  browse  in  the  8-and 
1  5-year-old  stands  were  37.  88  and  1  1  3.  00 
kg/ha,   respectively  (table  1).  Gasaway 
and  Coady  (1  974)  have  estimated  the  mean 
consumption  rate  for  an  average  adult 
moose  to  be  4  to  6  kg  dry  weight  per  day. 
Their  estimate  is  based  on  energy  require- 
ments and  utilization  of  digestible  food. 
At  a  consumption  rate  of  about  5  kg/moose/ 
day,  the  forage  available  in  the  8-year-old 
stand  would  support  a  maximum  of  7.  6 
moose-days /ha  (m-d/ha)  and  that  in  the 
1  5-year-old  stand  22.  6  m-d/ha  (table  2). 
Utilization  estimates  indicated  only  21.4 
and  62.  2  kg/ha  were  consumed  in  the 
8-  and  15-year-old  stands,  respectively 
(table  1).    This  represents  4.  3  m-d/ha  in 
the  8-year-old  stand  and  12.4  m-d/ha  in 
the  1  5-year-old  stand. 

Pellet  group  densities  in  the  8-  and 
1  5-year-old  stands  were  74  and  1  64  pellet 
groups/ha  (p.  g.  /ha),   respectively,  for 
the  1  974-75  winter.    A  defecation  rate  on 


the  two  areas  of  1  7.  2  and  13.1  p.  g.  / moose/ 
day  can  be  calculated  by  dividing  the 
pellet  groups  per  hectare  by  moose-days 
per  hectare.     Both  figures  are  within  the 
range  of  known  defecation  rates  for  moose 
and  other  ungulates  (Julander  et  al.  1963, 
DesMueles  1  968,  Neff  1  968). 

Franzmann  et  al.   (1976),  working  on 
the  Kenai  Peninsula  in  Alaska,  has  re- 
corded a  daily  defecation  rate  for  moose 
at  14.6  p.  g.  /ha  for  females  and  19.6  for 
males.    His  measurements  were  made  by 
trailing  moose  for  a  24-hour  period  and 
indicate  exact  figures  as  opposed  to  esti- 
mates.   The  results  of  my  study,  using 
an  ingestion  rate  of  5  kg/moose/day, 
are  closely  correlated  with  these  results. 
The  moose  studied  on  the  Kenai  Penin- 
sula are  confined  to  1 -mile- square 
enclosures  and  probably  consume  browse 
which  they  would  not  select  if  they  were 
free  moving.    The  moose  in  my  study 
were  feeding  exclusively  on  new  growth 
which  is  probably  more  digestible  than 
the  2-  and  3-year-old  birch  which  moose 
on  the  Kenai  were  consuming.  This 
could  account  for  the  lower  defecation 
rates  of  moose  in  the  interior.  Alterna- 
tively, moose  could  be  consuming 
slightly  more  than  5  kg/moose/day  which 
would  increase  the  estimate  of  daily 
defecation  rates. 

Browse  utilization  in  the  8-  and  15- 
year-old  stands  was  56  and  55  percent, 
respectively,  for  the  1  974-75  winter 
(table  2).     Data  collected  from  a  3-year- 
old  burn  and  a  70-year-old  black  spruce 
(  Piaea  mariana)  forest  indicated  browse 
utilization  ranging  from  8  to  44  percent 
(see  footnote  2).     In  this  study,  amounts 
of  available  browse  averaged  22.  6  kg/ha 
in  the  burn  and  9.  9  kg/ha  in  the  spruce 
stand.     Milke  (1  969),  using  the  clip,  dry- 
weight  method,   recorded  utilization  of 
willow  shrubs  in  the  Tanana  flats  and 
foothills  of  interior  Alaska  of  about  38 
percent.     In  his  study  there  were  204  kg 
of  woody  browse  per  hectare. 


4 


x> 

CD  CD 

to  e 

2  ZJ 

O  l/l 


CD  CD 


co  u 
3  z> 
o  x> 
s-  o 

CO  1_ 


CD  CD  « — » 
-f->  -C  rx 


CD 


cu 

i-  E 

CD  .O  CD 

CD  ro  +-> 

iO< —  to 

O   ro  J- 

U_   >  CD 

ro  Q. 


CD  LU 
to  4-> 

CD  co  to 

5  S-  + 
I—  Qj 
cnx 


-c  3  • 

en  +J  to 

CD  S-  + 
3  CD 

QJX 


O  CIVh 
Q.  CZ  -— - 

+->  CO  LU 
CO    3  • 

O  OO 

CD  -Q  + 
+-> 

CD  ct-  ix 
E  O-— 


to  to 
CD 

•»-  >> 

u  x> 

CD  3 

CL  +-> 

OO  to 


a, 


\ 

Cd 


LO  CO  CTl 
*f  CTi  CD 


O  lo  co 

CM  CM 


I 
I 

C3> 


Cd 


tO  i —  CO 

co  r-^  co 

CM  CO  CO 


CD  ID  CTl 
i —  LT)  lO 


CD  C71  N 

«3-  I— 


O 

+i  +i  +i 


•—  •—  *t 

co  r*.  o 


o 

+i  +i  +i 


CO  (M  CM 

CO  co 


«a-  r--. 
o  o  o 


o 

+1  +1 


CO  CTl  LO 

CO  to  o 


CD  ID  CO  CO 
to  to  , —  i — 


WCDON 
. —  CD  CD  N 


CO 
00 


O  en 

r— 


O  o  to  to 
CTl  I —  oo  co 


o  lo  co  co 
to  co  , — 


<3- 
O 


o  o  o  o 

O  O  CO  o 
O  O  CNJ  o 


o      cm  in 

CO  CO 


CO  O  CTi  CO 
O  CO  ^  N 


cm  n  to  n 
^a-  oo  cm  o 


CM  CM  CO  CM 


CM  i —  i —  CM 
O  O  O  O 


+1   +1   +1  +1 


CD  CO  CM 
00  >3-  "3"  CO 


«t  co  to 

r—  O  O  r— 


+1  +1  +1  +1 


CD  lo  to  r-«. 

o  oo  oo  o 


rj"  CM  CM 


CD 

<3 

CO 

<*- 

T3 

c 

3  n 

CO 

CO 

-o 

CO 

Co 

+-> 

X) 

tZ 

K 

r~» 

to 

+-J 

c 

CO 

0 

CD 

CO 

« 
1 

O 

c 

03 

R 

CO 

-l-> 

CJ 

CO 

CD 

+-> 

CD 

to 

CD 

CD 

•t^ 

CJ 

to 

a 

H 

a 

a 

+  1 

s- 

•Li 

X 

cJ 

-O 

<u 

X> 

o 

o 

c 

CL 

(J 

•*» 

to 

ro 

o 

« 

c 

E 

CO 

CO 

ra 

1 

o 

3 

+-> 

3 

+-> 

CD 

LO 

1 

H 

H 

t» s 

o 

4- 

H 

H 

H 

O 

s: 

CTl 

J_ 

3 

I— 

cO 

3 

1— 

CM 

CO 

Cc, 

CD 

ex 

CD 

O 

>> 

>> 

3 

8 

CL, 

1 

5 

8 

S-  CD 
S-  CJ 
CD  £= 
CD 

■O  -a 


c 

o 

1 

CL 

CO 

XI 

E 

CL 

CD 

ZJ 

o 

CD 

CO 

o 

4- 

IZ 

S_  >, 

o 

CD  CO 

CNJ 

,  

C 

CJ 

X) 

CO 

+-> 

CO 

CJ 

CO 

CD  J- 

l —  CD 

CD 

rz 

l—  CL 

CO 

o 

3 

CD 

O 

CO 

o_ 

O 

X 

CD 

E 

CD 

to 

8 

CO 

ba 

CD 

CD 

CO 

CO 

■ —  TJ 

>,  CD 

3 

^ 

CD  CD 

CO 

s- 

O 

(OWN 

CD  CO 

LO 

X 

CO 

^ 

i—  2  •- 

CJ  LO 

LO 

CO 

•f-    O  i— 

fs 

tl- 

to 

«  S-'r 

CD 

o 

CZ 

in 

>  +-> 

Cl, 

o 

o 

<C  rs 

s- 

<3 

CD 

+-> 

§ 

JD 

CO 

hard 

Cl, 

t3 
o 

num 

3  - — - 

cj 

i —  i — 

o 

o 

E 

CO  CTv 

CD 

t-J 

CN 

c_>  i— 

+-> 

B 

E 

rd 

CO 

<3 

N 

\  CO 

«3" 

X 

•  XJ 

CO 

4->  ro 

CM 

E 

ro  O 

*r— 

E 

, — 

+J  c_> 

+-> 

CD 

ZJ 

-C 

X3  XI 

-!-> 

CO  CZ 

o 

-SZ  CO 

O 

a  s 

4- 

3> 

O  ro 

+i 

s 

, — 1 

XI 

o 

CD  >> 

<N 

CD 

CD  ro 

C  +-> 

CZ 

S-  CO 

CD 

r0  ro 

a, 

CO 

>>  CJ 

CO 

t+- 

+->  CD 

CJ 

o 

i-  CO 

cu 

CJ  

CO 

o 

S-  CO- 

i r*. 

CM 

XI 

CD 

E 

CO  CO 

E 

CM 

-IZ   >,  CD 

C_)  u 

to 

CO  S_ 

S 

XJ  CO 

- —  +-> 

>->  cz  cd  cj 

£ 

+-> 

O   to  CD 

S 

O  -CZ 

C3 

u 

CD  O 

CJ 

ro 

i —  E  s- 

CL-d  \  CD 

t3 

XI 

rO 

ro   CD  Q_ 

o 

CD 

■o 

sz 

O 

i — 

o 

+-> 

c 

co 

■<-  >> 

fel 

1 
1 

ro 

+-> 

CD 

ro  to  ro 

1/) 

St 

co 

C 

>  X! 
ro  4-  1 

CNJ 

>» 

x> 

>l 

O  CD 

T3 

-TJ 

s_ 

CD  c/> 

CD 

3 

o 

S- 

CD  CD  O 

+-> 

o 

1 

ro 

ro  +->  O 

^3 

to 

1 

s_ 

C_) 

i-   rd  S 

CO 

s_ 

CO 

O    S-  CM 

h- 

8-yea 

15-ye 

the  f 
tion 

5 


Moose  normally  consume  several 
twigs  with  each  bite.     They  also  have  a 
tendency  to  move  slowly  through  a  willow 
patch  while  feeding.     When  the  available 
forage  is  reduced  by  50  percent,  the  num- 
ber of  twigs  per  bite  decreases.  The 
moose  then  must  move  more  and  expend 
more  energy  to  consume  the  same  quan- 
tity of  browse.    It  appears  that  when  the 
available  browse  is  reduced  below  a 
critical  density,  moose  move  on  to  a 
different  area.    The  new  browsing  area 
often  supports  a  different  assemblage  of 
plant  species  which,  in  turn,  provides 
required  diversity  in  the  moose's  diet. 
It  is  also  interesting  to  note  that  50- 
percent  browse  utilization  may  also  maxi- 
mize production  of  new  hardwood  browse 
the  next  growing  season  (Krefting  et  al. 
1966  and  references  cited  therein,  Spencer 
and  Chatelain  1953;  also  see  footnote  2). 

Some  Salicaceae  species  are  preferred 
over  others.   Salix  alaxensis  is  the  most 
common  willow  species  present  along  the 
Tanana  River  and  was  one  of  the  preferred 
forage  species.     S.  novae- angliae  was 
also  common  and  heavily  utilized  in  the 
1  5-year-old  stand.     S.  interior  was  also 
a  preferred  species  but  is  less  common. 
S.  montieola    was  not  as  heavily  browsed 
as  the  other  willow  species  in  the  study 
area.    Balsam  poplar  was  heavily  utilized 
in  the  8-year-old  stand,  where  it  had  a 
higher  density  and  greater  number  of 
small  branches  within  browsing  reach, 
than  in  the  15-year-old  stand.    In  the 
older  stand,  many  of  the  trees  were  less 
accessible  to  moose  due  to  larger  stems 
and  branches  and  heights  of  over  5  m. 
Alder,  which  was  present  at  both  sites, 
was  not  utilized  as  forage  by  moose. 
Salix    lasiandra  and   S.  braohyaarpa  were 
also  present  in  low  densities  in  both  study 
areas  but  were  not  found  in  the  study  plots. 

SUMMARY 

Amounts  of  hardwood  browse  pro- 
duced and  consumption  by  moose  were 


estimated  in  8-  and  15-year-old  stands  on 
the  Tanana  River  flood  plain  near  Fair- 
banks, Alaska.    The  total  amounts  of 
available  hardwood  browse  produced  in 
the  two  stands  were  38  and  113  kg/ha, 
respectively.    Of  this,  approximately  55 
percent  of  available  browse  was  consumed 
by  moose  in  1  year.    The  early  succes- 
sional  stage  plant  communities  on  the 
Tanana  flood  plain  provide  an  important 
winter  habitat  for  moose. 
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The  mission  of  the  PACIFIC  NORTHWEST  FOREST 
AND  RANGE  EXPERIMENT  STATION  is  to  provide  the 
knowledge,  technology,  and  alternatives  for  present  and 
future  protection,  management,  and  use  of  forest,  range,  and 
related  environments. 

Within  this  overall  mission,  the  Station  conducts  and 
stimulates  research  to  facilitate  and  to  accelerate  progress 
toward  the  following  goals: 

1.  Providing  safe  and  efficient  technology  for  inventory, 
protection,  and  use  of  resources. 

2.  Developing  and  evaluating  alternative  methods  and 
levels  of  resource  management. 

3.  Achieving  optimum  sustained  resource  productivity 
consistent  with  maintaining  a  high  quality  forest 
environment. 

The  area  of  research  encompasses  Oregon,  Washington, 
Alaska,  and,  in  some  cases,  California,  Hawaii,  the  Western 
States,  and  the  Nation.  Results  of  the  research  are  made 
available  promptly.  Project  headquarters  are  at: 

Fairbanks,  Alaska  Portland,  Oregon 

Juneau,  Alaska  Olympia,  Washington 

Bend,  Oregon  Seattle,  Washington 

Corvallis,  Oregon  Wenatchee,  Washington 
La  Grande,  Oregon 


Mailing  address:   Pacific  Northwest  Forest  and  Range 
Experiment  Station 
P.O.  Box  3141 
Portland,  Oregon  97208 


GPO  995-424 


